Activation of the voltage-sensitive sodium channel by a beta-scorpion toxin in rat brain nerve-ending particles.
Neurotoxins purified from scorpion venoms previously had been divided into two classes according to their binding properties in rat brain synaptosomes. However, the pharmacological action of beta-scorpion toxin (beta-ScTx) on this preparation has not yet been described. In this report we show that a beta-ScTx induced an increase in 22Na+ uptake through synaptosomal voltage-sensitive sodium channels since this stimulation was abolished by tetrodotoxin (TTX). The increase was smaller than with veratridine and no synergy was observed between beta-ScTx and veratridine, as is the case for alpha-scorpion toxin (alpha-ScTx) and veratridine. The effects of alpha- and beta-ScTx were additive and the concentration-effect curves for each type of toxin were not modified by the other, suggesting that these two types of toxins act through distinct and noninteracting receptor sites. This was confirmed by the absence of mutual modification of the equilibrium and kinetic binding properties. beta-ScTx was shown to inhibit the uptake and to stimulate the release of [3H]gamma-aminobutyric acid. These effects were blocked by TTX, and no synergy was observed with veratridine. It was concluded that all these effects are mediated by the activation of voltage-sensitive sodium channels induced by the binding of beta-ScTx to a receptor site (site 4) distinct from those for other neurotoxins acting on sodium channels.